Background: To determine maternal risk factors and perinatal outcomes of preterm births in south-western Nigeria. Methods: A retrospective study of preterm and term deliveries in a tertiary hospital in Nigeria. The delivery records were reviewed and case files of preterm births were identified and retrieved. Perinatal outcomes were determined by review of the postnatal and special care baby unit records. Multivariate logistic regression was carried out to determine factors independently associated with preterm births. Adjusted odds ratios and confidence intervals were determined. Results: The preterm birth rate was 5.7%. Prelabour rupture of membranes was the leading cause of preterm birth, while a third of them were unexplainable. Age >35yrs (AOR 2.16(1.36-3.42)), the unbooked status (AOR 2.52(1.76-3.61)), Previous history of preterm delivery (AOR 6.41(2.48-16.60)), pre-labour rupture of membranes (AOR 11.08(6.01-18.56)), antepartum haemorrhage (AOR 10.91(4.94-24.09)), multiple gestations ) and hypertension in pregnancy(AOR6.42(3.79-10.88)) were independently associated with preterm delivery. Low birthweight, asphyxia, neonatal intensive care unit admission and perinatal mortality were common among preterm births. The perinatal mortality rate among the preterm neonates was 14.5%. Conclusion: Preterm birth remains a significant cause of perinatal deaths. Strategies addressing potentially modifiable risk factors will reduce the incidence and improve the perinatal outcomes associated with preterm births.
INTRODUCTION
Preterm delivery, defined as birth before 37 weeks of gestation 1 is a major obstetric and perinatal concern worldwide. Approximately 9.6% of all deliveries are preterm with low income countries contributing over 90% of such births, 2 and as a result carrying a greater burden of deaths and disabilities attributed to preterm births. The reported incidence of preterm birth varies between 5.8% and 11.1% in Nigeria. [3] [4] [5] [6] Preterm birth is the leading cause of perinatal morbidity and mortality worldwide. 7 Despite the fact that global perinatal mortality rates have been on the decline in the last decade, the decline is less prominent in sub-Saharan Africa. Preterm births account for 70% of neonatal deaths and up to 75% of neonatal morbidity. 8 About 50% of neonatal deaths in Nigeria are related to preterm birth. 3 Of the survivors, 10% to 15% have significant handicaps. 8, 9 Severe morbidities such as respiratory distress syndrome, intraventricular haemorrhage, bronchopulmonary dysplasia and necrotizing enterocolitis are far more common in pre-term than in term infants. 10, 11 These morbidities are not limited to the immediate post-delivery period, as long-term sequelae such as cerebral palsy, visual and hearing impairment are also more common in preterm infants. Preterm birth in itself is a risk factor for a repeat preterm birth in subsequent pregnancies. 12 Preterm delivery is caused by multiple pathologic processes, 13, 14 have a long subclinical phase, and may result from complex gene-environment interactions. Preterm births can occur spontaneously, may follow preterm prelabour rupture of membranes or may be medically indicated in the face of complications. Identified risk factors include low socioeconomic status, HIV in pregnancy, previous preterm delivery, infections and infestations, polyhydramnios, multiple pregnancies, prelabour rupture of membranes and antepartum haemorrhage. [3] [4] [5] [6] 15 A significant proportion of preterm births are unexplained. 16 Attempts made to reduce preterm births are critical in reducing perinatal mortality. The identification of women at risk of preterm delivery is essential, since there are evidence based methods of reducing preterm delivery in selected cases. Cervical cerclage 17 and the use of progesterone 18 are of proven benefits.
The social and emotional cost of perinatal morbidity and mortality associated with prematurity is certainly enormous. It accounts for 35% and 10% of healthcare spending for infants and children respectively in United States of America 19 . Many developing countries are unable to cope with the healthcare costs associated with managing neonates that are born preterm due to the cost and low availability of neonatal intensive care units, coupled with irregular power supply. 6 Preterm birth is a major public health issue. In accordance with the MDG 4 which emphasizes the reduction in child mortality by two-thirds, research efforts addressing the aetiology and the determinants of outcome of preterm births will create a pathway into achieving this goal especially as prematurity is a major contributor to infant mortality. This study was conducted to identify socio-biologic risk factors for preterm births and determine outcomes of preterm births in Ekiti State, Nigeria. This would enable early identification of modifiable risk factors for preterm birth among women at risk of preterm birth, and close monitoring of such patients with the aim of commencement of evidenced based prevention of preterm birth.
METHODS
This retrospective case-controlled study was done between 1st January 2010 and 31st December, 2012 at Ekiti State University Teaching Hospital (EKSUTH), Ado -Ekiti, Ekiti State, Southwest Nigeria. EKSUTH is the only tertiary healthcare institution located in the capital of Ekiti State, South-West Nigeria. About 1500 deliveries take place in Ekiti State University Teaching Hospital annually. The hospital serves as a referral centre for primary and secondary healthcare facilities located in Ekiti State and other neighboring towns and communities in Ondo, Kwara and Kogi States. The patients accessing care in EKSUTH are from a mix of urban and sub-urban settlements.
The delivery records of the EKSUTH were reviewed. The names and hospital numbers of all the women who had pre-term births were selected. For every preterm delivery, two women who had term deliveries within the period of study were randomly selected as controls. The case notes were retrieved and relevant information extracted.
Maternal characteristics such as age, weight, marital status, educational status and social status using classification by Olusanya et al 20 were extracted. Reproductive characteristics such as parity, booking status, previous history of induced abortion, previous history of pre-term delivery, history of antenatal complications as well as multiple gestations were also noted. Perinatal outcomes consisted of birth weight, APGAR scores at 1 and 5 minutes, special care baby unit admission and early neonatal complications. The information was retrieved by a review of the post-natal and special care baby unit records. All deliveries between estimated gestational ages of 28weeks and before 37 weeks in EKSUTH during the review period were considered in this review. They served as the cases.
All deliveries between estimated gestational ages of 37 weeks and 41 weeks and 6 days within the study period were eligible as controls. A random sample of these was retrieved using a random list of case file numbers generated from the hospital's records department after excluding the preterm births and births after ≥42 weeks. These served as controls. Deliveries before 28 weeks gestation or/at 42 weeks and beyond were excluded from the study. Gestational ages were determined by calculation from the first day of the last menstrual period and verified with the report of an early ultrasound scan.
Births without vital information or record of gestational age were excluded. Ethical approval for the study was obtained from the ethics and research committee of EKSUTH. The data obtained were analyzed using SPSS version 17. Frequency distributions and percentages were generated. Chi square tests were used to determine univariate association between preterm births and maternal risk factors and to compare perinatal outcomes between preterm and term births. Strength of association was estimated using the odds ratio and the corresponding 95% confidence interval. Multivariate analysis was applied to factors that showed significant association with preterm births on univariate analysis to identify independent risk factors for preterm birth. Statistical significance was set at p-values <0.05.
RESULTS
There were a total of 4347 deliveries within the study period. Two hundred and forty-eight were preterm, giving a preterm birth rate of 5.7%. There was inadequate information for six cases and therefore 242 cases together with 484 controls were used in analysis. Majority (70.2%) of the preterm births followed spontaneous preterm labour, 36.4% of which was associated with preterm PROM, while 29.8% of the cases were medically indicated, the leading indication being hypertensive disorders of pregnancy. The mean gestational age at delivery for the cases was 33.84±2.27weeks and the mean birth weight was 2.11±2.27kg, while the mean gestational age and mean birth weight for the controls were 39.26±1.35weeks and 3.16±0.45kg respectively. Majority of the women studied were between ages 20 and 35 years. Most of them also had tertiary education and were in the higher socioeconomic groups. Majority of the patients had antenatal care in the index pregnancy. The association between age >35years (AOR 2.16; 95% CI: 1.36-3.42) and the unbooked status (AOR 2.52; 95% CI: 1.76-3.61) with preterm delivery were statistically significant. The parity of the woman, socioeconomic status and level of education were however not significantly related to likelihood of a preterm delivery. (Table 1 ) Table 2 highlights the association between the woman's past obstetric history and the presence of some obstetric complications in the index pregnancy with preterm delivery. The perinatal outcomes of the preterm delivered babies were compared to that of the controls in table 3. Low birth weight infants (birthweight less than 2.5kg) were found to be significantly higher among the preterm delivered babies. The likelihood of admission into the special care baby unit, APGAR scores less than seven at 1 and 5 minutes were significantly more among the preterm babies. Perinatal mortality was higher among the preterm neonates (22 stillbirths and 13 early neonatal deaths) compared to the controls (11 stillbirths and 1 early neonatal death). Prelabour rupture of membranes (36.4%) was the leading identifiable cause of preterm delivery from our study; this was followed by multiple gestations (27.3%), hypertensive disorders of pregnancy (24%) and previous preterm deliveries (12.4%). About 3 out of every 10 (29.8%) preterm deliveries followed either induction of labour or emergency caesarean sections, while others followed spontaneous preterm labour.
Other identifiable causes of preterm delivery identified from our study include antepartum haemorrhage, infections and infestations, polyhydramnios, congenital anomalies in the fetus, maternal medical conditions other than hypertension. There was no identifiable risk factor for preterm delivery in 36.4% of the cases reviewed.
DISCUSSION
Preterm delivery and prematurity remains a major concern as demonstrated from our study. We found a preterm births rate of 5.7%. Advanced maternal age and lack of antenatal care were significant sociodemographic contributors. Obstetric factors identified as risks for preterm delivery were previous history of preterm delivery, multiple gestations, prelabour rupture of membranes, antepartum haemorrhage and hypertension in pregnancy. The incidence of low birth weight, asphyxia and perinatal mortality was significantly higher in the preterm babies. Prelabour rupture of membranes was the leading cause of preterm births, while there were no identifiable risk factors in about a third of cases.
The observed incidence of 5.7% found from our study is comparable to 5.8% reported by Chike Obi 3 in Ilorin but less than 6.9% and 8.5% reported from hospitalbased studies in Kano 6 and Calabar 4 respectively. Reports from other developing countries revealed a higher incidence ranging between 11.1% and 57%. [21] [22] [23] Higher values, 12.7-15% have been reported in developed countries 24, 25 this is however mostly related to medically indicated preterm delivery.
The relationships between maternal sociobiological characteristics and preterm delivery have been widely discussed and varying opinions have been reported. Previous studies evaluating the association between maternal age and preterm birth have revealed varying reports. Previous studies 3, 21 reported a significant association between teenage pregnancy and preterm delivery, other authors reported lack of association between maternal age and preterm birth. 4, 6 We found a higher likelihood of preterm birth among women greater than 35 years. This finding is similar to the reports of Rouget et al 26 and Hoffman et al 27 who also found an association between the older pregnant woman and preterm birth. The relationship between advanced maternal age and preterm delivery is probably related to the higher likelihood of medical conditions that may necessitate early delivery among this age group.
Low parity has been reported by previous studies to be associated with preterm delivery. 3, 19 Parity was not found to be significantly associated with preterm delivery in this study, this is in congruence with the findings from studies done by Omole-Ohonsi 6 in northern Nigeria. Low socioeconomic class and level of education did not show significant statistical relationship to preterm births. These findings compare favorably with previous studies 4, 26 but vary from the report of Ezechi 5 and Omole-Ohonsi 6 where education and socioeconomic class showed significant association with preterm delivery. The decision to seek for healthcare including obstetric care is believed to be easier for the more educated patient and patients in the higher socioeconomic cadre. Previous reports have related low socioeconomic status with stress which has been found to be a trigger for preterm labour and delivery. 6, 28 Our study however did not support a relationship between level of education or socioeconomic class of the patient and preterm birth.
The campaign for antenatal care and supervised delivery still needs to be intensified. Women who were not booked for antenatal care in the hospital were more likely to have a preterm delivery. The number of antenatal visits has been reported to influence the likelihood of preterm delivery. 22 The lack of antenatal care mitigates against the chance to identify risks and provide appropriate interventions towards prevention of preterm delivery and its attendant perinatal outcome in the antenatal period.
The relationship between multiple gestation and preterm delivery has been established from previous studies, 5, 29 a finding reinforced by this study. This is related to early onset of uterine contractions due to overdistension and the association of multiple pregnancy with other factors like polyhydramnios, antepartum haemorrhage, prelabour rupture of membranes and preeclampsia all of which may necessitate early delivery.
The likelihood of preterm delivery in women who have had a previous preterm delivery is significantly higher than others who have not had a previous preterm delivery. This is probably due to the persistence of the cause of the previous preterm delivery in such patients. This is in keeping with the findings of previous Nigerian studies 4, 15, 29 and Rouget 26 in France. Prelabour rupture of membranes was found to be a significant risk factor for preterm delivery from our study. This was similar to the report of Ezechi 29 and Kempe 16 but at variance with the findings of Omole-Ohonsi 6 which showed no significant association.
There have been conflicting opinions on the relationship between previous surgical abortion and preterm delivery. Studies conducted by Mokuolu et al 15 and Etuk et al 4 revealed a significant association between previous surgical abortion and preterm delivery, while Omole-Ohonsi 6 reported no association. Our research revealed no significant association between previous surgical abortion and preterm delivery. This is probably related to the recent use of manual vacuum aspiration in conducting surgical induced abortion compared to the previous practice of dilatation and curettage. The process of dilatation is associated with damage to the cervical architecture thus increasing the risk of cervical incompetence in subsequent pregnancies; this is less likely when the procedure is performed by manual vacuum aspiration.
With respect to perinatal outcomes, the incidence of low birth weight babies is significantly higher in the preterm births than in the term babies. This is not surprising because the birth weight is directly related to the period of gestation. The weight at birth is an indicator of a newborn's chances for survival, growth, longterm health and psychosocial development. 30 The likelihood of asphyxia and perinatal mortality are significantly higher among the preterm babies. It is expected that the incidence of perinatal morbidities and mortality decreases with increasing gestational age at delivery. 31 Additionally, the risk of respiratory distress syndrome is significant among preterms particularly before the gestational age of 34 weeks. Due to the higher incidence of low birth weight fetuses, and higher risk of asphyxia, it is not surprising that the incidence of special care baby unit admission was significantly higher among the preterm deliveries.
Given that 14.5% of preterm births resulted in perinatal deaths, attempts to identify those with higher risks of premature delivery are an important step towards reducing perinatal mortality. Facilities for intensive care of the preterm neonate are scarce and expensive in resource strained settings like ours, while the long term care of babies with lifelong neurodevelopmental deficits usually from asphyxia, neonatal sepsis or hyperbilirubinaemia are virtually non-existent in Nigeria.
The use of ultrasound assessment of the cervical length to identify women at risk of preterm labour is limited and cannot be applied to all women in our setting. It is therefore imperative, to identify those with risks based on the available history. This would enable referral of patients with such risks from the peripheral centres and also helps the tertiary facilities prepare for the intensive care of such babies.
It would also provide a platform for the administration of progesterone which has been shown by studies to prevent preterm birth in women at risk. Our study therefore provides insight on the epidemiologic profile of women with preterm birth and emphasizes the need for intensive attention to these women in order to curtail the burden of preterm birth and its consequence on the society.
